A new understanding of how temperature affects the catalytic activity of enzymes.
The two established thermal properties of enzymes are their activation energy and their thermal stability, but experimental data do not match the expectations of these two properties. The recently proposed Equilibrium Model (EM) provides a quantitative explanation of enzyme thermal behaviour under reaction conditions by introducing an inactive (but not denatured) intermediate in rapid equilibrium with the active form. It was formulated as a mathematical model, and fits the known experimental data. Importantly, the EM gives rise to a number of new insights into the molecular basis of the temperature control of enzymes and their environmental adaptation and evolution, it is consistent with active site properties, and it has fundamental implications for enzyme engineering and other areas of biotechnology.